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Abstract: The paper presents the idea about DC energy generation using renewable energy resources. The aim 

is to give basic idea about how the distributed energy generation can be utilized for the generation of electrical 

energy. Sufficient electrical energy in DC form can beobtained from the vehicles moving on the highways by 

using vertical axis wind turbine. At normal wind flow as well as during the flow of air due to moving vehicles 

the VAWT can   generate power continuously. The rotor used is the savonious rotor with the upper and the 

lower parts of the Fins slightly modified to increase the obtained torque. Along with vertical axis wind turbine a 

solar panel is installed above it to extract the solar energy from the sun. The solar panel provides protection to 

the VAWT from the external environment. At night the electricity can be supplied to street light and during day 

as well as night the DC energy can be supplied for E vehicle charging station. Here the generator used is the 

permanent magnet DC generator and the energy generated can be stored in the battery 

Keyword: Vertical axis wind turbine fabrication, solar panel, E-charging station, practical model. 

 

I. Introduction 
 Due to limited amount of fuels present for the generation of electricity using conventional energy 

sources hence there is an increasing need of non-conventional energy sources. The hazardous effects of the 

conventional sources can be eliminated by using the non-conventional energy resources.  

 Here the wind energy as well as solar panel is used for the generation of electrical energy. It is 

pollution free, inexhaustible, less cost source of energy.  The power available from the sun is approximately 

1.8*1011MW  [1-7]. 

 The vertical axis wind turbine and solar panel is being used together in the form of green source of DC 

electricity.  In accordance with the electric demand, large amount of DC energy can be generated. The wind is 

caused by pressure difference between regions and the wind carries enormous quantity of energy thus a region 

that has strong wind for sufficient time period during the year can be used for the wind energy generation. As 

the paper consist of VAWT with solar panel on the highways,the wind at normal pressure as well as wind due to 

the moving vehicle boost the speed of rotation of the blades and hence the output is also increased. Here the 

output energy generated consist of energy generated due to VAWT as well as due to solar panel and this energy 

can be stored in the battery and can be given for the E-vehicle charging station[8-13]. 

 The DC energy generated can be stored in the battery and the stored energy can be used for electric 

vehicle charging station. The electrical energy supplied to the charging station can be placed on the highways at 

some appropriate distance or can be given to any supplier. With the increase in the charging station ,the selling 

of electrical vehicles will also increases and will increase direcr and indirect employment . [14-17]. 

Description of purposed model: The actual model for the distributed energy generation is as shown below: 
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Photo:VAWT with solar panel 

As shown in the fig above the three blades of the VAWT are made of aluminum material and are 

displaced 120 degree from each other. Thus the weight and cost of the blades are lesser and they have good 

strength and life. The shaft is made up of the poly vinyl chloride pipe and the blades are attached to the shaft. 

The length of the blade is about 1.1125 meter and the breadth is 0.3556 meter ad the radius of the curved blade 

is 0.2794 meter. At the lower ends of the shaft, the gears are connected which is coupled with another gear of 

small size. And the generator is coupled with the small gear.The shaft is coupled with gear and gear is directly 

connected with the generator.  The gear has the ratio of 1:9. The big gear has 134 tooth and small gear has 15 

tooth, also the gear is made up of PVC material. Here a ball bearing is fixed at the upper side of the shaft and a 

roller bearing is used at the lower end of the shaft. The generator used is the Permanent magnet DC generator 

which can generate 64 Volts, 5 Ampere at 2200 RPM.  

The output of from the generator is given to the battery for storage.  The solar panel is installed above 

the vertical axis wind turbine system. The output can be increased by selecting the proper wattage of the solar 

panel act as a roof for the vertical axis wind turbine system so that it can provide protection from environment. 

The outputs of both are stored in battery 
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Calculation: 

The availability of wind speed, the mechanical speed of the generator, the mechanical parameters arenecessary 

for the design of the vertical axis wind turbine. 

The kinetic energy of the air is given by the below equation : 

K.E = 
1

2
𝑚𝑉2  .  .  .  .  .  .  . (1) 

Where, ―m‖ is the mass of the airflow. 

― K.E‖ is the kinetic energy 

― V‖ is the velocity of air 

Mass, m=ρAV  .  .  .  .  .  .  . (2) 

 Where,‖ ρ‖ is the density of air (1.225Kg/𝑚2) 

―A‖ is the area 

 

The equation of available power is given by: 

𝑃𝑎=
1

2
𝐶𝑝𝜋𝑅

2ρ𝑉3  .  .  .  .  .  .  . (3) 

Where ―𝐶𝑝  ― is the power coefficient 

𝐶𝑝  =
𝑀𝑒𝑐𝑎𝑛𝑖𝑐𝑎𝑙  𝑝𝑜𝑤𝑒𝑟  𝑔𝑒𝑛𝑒𝑟𝑎𝑡𝑒𝑑  𝑏𝑦  𝑡𝑒  𝑡𝑢𝑟𝑏𝑖𝑛𝑒

𝐴𝑣𝑎𝑖𝑙𝑎𝑏𝑙𝑒  𝑝𝑜𝑤𝑒𝑟  𝑓𝑟𝑜𝑚  𝑡𝑒  𝑤𝑖𝑛𝑑
 

For the vertical axis wind turbine the area is given by  the following eqn:     

A=2*H*R  .  .  .  .  .  .  . (4) 

Where‖ R‖ is the radius of the turbine 

― H‖ is the height of the turbine blades.   [18-25] 

Length  of blade=3.65 feet =1.1125 m 

Diameter =0.2794 m  

Therefore A=2RH=0.31 𝑚2 

𝐶𝑝=
𝑃𝑚

𝑃𝑎
 =0.5609  

Survey report and analysis: The proposed model was taken to the Nagpur Mumbai Highway (NH6) and the 

survey was carried out.  At various places the wind speed at different height were noted and then the voltage at 

the particular wind speed was measured. The table 1 shows the wind speed, speed of shaft and the voltage 

obtained. 

 

Table no.1: relation between wind speed and shaft speed and voltage 
Sr.no Wind speed  (m-s) Speed of 

shaft 
(RPM) 

Voltage 

 
(volt) 

1 2.6 47.7 10.2 

2 3 55.9 11.4 

3 3.5 60.7 13.8 

4 3.8 66.6 14.4 

5 4 71.8 15.2 

6 4.4 78.8 17 

7 4.8 85.5 18.6 

8 5.1 87 19.6 

 

The internal resistance of PMDC generator =13.8 ohm 

Pavg= 15.025*15.025/13.8 = 17.00 VA 
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Graph (1). Variation between wind speed and voltage 

 

 
Graph (2). Variation between shaft speed and voltage 

 

Table no.2: relation between wind speed and power 
sr.no wind 

speed  

(m-s) 

Volatge 

(volt) 

Current 

(amp) 

Power 

(watt) 

1 2.6 10.2 0.739 7.53 

2 3 11.4 0.831 9.41 

3 3.5 13.8 1.00 13.8 

4 3.8 14.4 1.043 15.02 

5 4 15.2 1.101 16.74 

6 4.4 17 1.230 20.94 

7 4.8 18.6 1.348 25.06 

8 5.1 19.6 1.420 27.837 

Average 3.42 15.025 1.08 17.00 

 

 The solar panel used in this model is of 110VA .By selecting the proper wattage of the solar panel the 

output can be increased.Hence with this solar panel the energy available on highway can be utilised. 

 

II. Conclusion 
 The distributed energy generation using vertical axis wind turbine and solar panel can be utilised for 

the generation of green, non polluting energyon the highways.Hence with this the abundant solar and wind 

power on the highways  can be utilised which otherwise could have been wasted. The VAWT can generate 

energy  from vanes of air  from both the directions. Vehicles running from both side form air force on the 

highway at major level. The average wind speed on highway is much more greater than normal air in coastal 
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areas. Solar energy can generate in only 10 to 12 hours in a day but VAWT would generate 22 to 24 hours in a 

day.Hence the energy generated can be stored in the battery and then it can be given for highway lighting at 

night and for E-vehicles charging station at night as well as during day hours. 
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